Approach to the molecular mechanisms of the modulation of growth hormone gene expression by glucocorticoid and thyroid hormones.
Glucocorticoid and thyroid hormones modulate the expression of the growth hormone gene. To investigate this control mechanism, we have determined whether this gene contains sites that bind the human glucocorticoid and thyroid hormone receptors in vitro. To do so, we have designed a novel assay for studying binding of the purified glucocorticoid receptor to cloned fragments of the human growth hormone (hGH) gene, and have adapted a DNA-competition assay for the thyroid receptor in nuclear cell extracts. Two glucocorticoid receptor binding regions were found in the hGH gene, one of high affinity in a fragment of the gene containing the first intron, and one of low affinity located within a 290 bp-fragment of 5'-flanking DNA. In contrast, the thyroid receptor bound with high affinity to the 5'-flanking fragment. Homologous binding regions for the two types of receptor were found in the human placental lactogen (chronic somatomammotropin) gene. DNA binding of the two receptor types appeared to depend on the presence of the hormone, yet antagonist-bound glucocorticoid receptor was still capable of interacting specifically with DNA. There was no evidence for synergism or antagonism of the two receptor types in binding to their respective sites on the hGH gene. The data also make it unlikely that the thyroid receptor negatively controls gene transcription and that the stimulatory effect of thyroid hormone results from a derepression mechanism.